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WW A ACADEMY OF SCIENCES. 57 
In the specimen before us the process of ossification and ankylosiR is complete 
and the subject was probably past the middle of life. The vertical ridge on 
the anterior surface of the basi·hyal is scarcely to be noticed; equally poorly indi-
cated are the later<1l ridgf's which dep~trt horizontally from the median line. 
Ther" is but one cernto-hyrrl aml it is completely ankylosed to the basi- and thyro-
hyals on its sicle. This one is excessively long- rrnd styliform and is also slightly 
curved. It is rn no sense a mere projection nor is it "the size of a barley-corn." 
It is nearly six times longer th:rn the normal structure in the normal bone. 
Vlith respect to the missing cerato·hyal careful examination reveals no articu-
lating surface for it; it probably di<l not exist in this subject. 
Referring now to the points of attnchment of the various muscles it will be seen 
that an exceedingly rough surface is presented to notice. It is highly probable, 
though of this I have no personal knowledge since the specimen came into my 
hands after complete dissection, that much of this roughness results &om the 
necessary rearrangement of the muscles and ligaments in respect to their points of 
attachment. The area of surface for attaching them was certainly below the normal. 
AnTESfAN WELLS IK IOWA. 
BY H. ELLSWOR'l'Il CALL. 
(AllSTltACT.) 
The demand for artesi<in waters in the State of Iowa is not to be connected with 
unfavorable climatal conditions. The State is well watered; a considerable 
number of rather large streams and mnumerctble smaller ones combine to make it, 
from a hydrographic standpoint, uni11ue among prairie states. The annual rain-
fall is a little more tban thirty-five inches and chiefly comes at a time of year when 
every crop necessity is fully supplied. The main grounds upon which artesian 
waters are sought, therefore, are first, the convenience of such flows for farm and 
urban use, and second, the supposed purity of such waters. These are the prime 
reasonH which have induced exploratory drilling, the chief results of which it is the 
purpose of this notice to record. 
About four-fifths of the area of lowa has now been demonstrated to possess 
artesian conditions. ::VI ost of this area lies northwards of a line which may be 
drawn across thv State, in a, northwcslwardly direction, from near Keokuk to Sioux 
City. except in the igneous area indicated below. South of this somewhat ar\Ji-
trary line but om' or two artesian flows are known; these appear to be connectecl 
with the Nebraska artesian area and are in the immediate neighborhood of the city 
of Om<tha and Council lllutk By reference to the sketch map accompanying it 
will be seen that the greater number of the wells lie along the Des Moines river 
or its tributaries; this tlistrilmtion, which is well marked, is to be correlated with 
the distribution of the great terminal moraine within which most of these wells 
are situated. This peculiarly interesting feature is further discussed beyond. The 
very deep and permanent artesian wells lie mainly east and north of the line above 
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mentioned; or bet!er still, east of a lin~ drawn north and south through the city 
of Ottumwa, number 109 of the map. With but a sing-le exception, that at 
vVashington, number 54 of the map, these deeper borings furnish alrnnd;mt 
flows of water. Bnt there are also, east of this north aml south line, two smaller 
areas of shallow wells whose characters are essentially identical with those 
exhibited by the wells within the terminal moraine. One of these lies along the 
Iowa river, see map, numbers o0-66, etc.; the other, and by far the smallest single 
artesian area in the State, is in the valley of the ·wapsipinnicon river, in Bremer 
county, see map, numbers 11-12, 42. The shallow wells, therefore, constitute well 
defined groups; the deep wells are widely scattered. 
It has been found convenient to classify the Iowa artesian wells in terms of the 
geological structure which they exhibit. To the shallow wells, those that form 
groups and which prernnt similar geological sections, the term, ''glacial wells," 
or wells of the first cla~s, has been applied. To all others, no matter what may be 
the geological age of the strata into which they may p;tss or in which they end, 
the term "deep wells " or wells of the second class, may be appropriated. There 
is no distinguishing mnemonic on the map by which these wells may be differ-
enfo1ted. 
A few important deep borings have been made. in various parts of the State, 
but more particularly in the northwestern and southweatern portions, in which 
artesian waters were not found. But, in the greater number of these borings, the 
waters rose to constant heights, always, however, some distance below the top of 
the bo1·ing. These are called ou tbe map " deep wells not artesian" and are indi-
cated by a specilic mnemonic, as in the well <It Glenwood, in Southwe~tel'1! Iowa, 
see map number 120. 
Jn deplh the glacial wells range from forty feet to two hundred and fifty feet 
in a few cases; this feature is dependent on the relation of the borings to preglacial 
drainage, on the one hand, aml to the thickness of the rnorainic materials, which 
is a variable, on the other. A generalized section may be given as follows, being 
based upon the sequence of strata as exhibited in Hancock and vVright counties: 
Soil ..................... _ ... - .......... -................ 1 to 5 feet 
Bouldery clay, with water ...... - ........ - . - . - ............ 10 to 50 feet 
S<md and gravel. ........................................ 8 to 20 feet 
Bluish, uouldery glacial clays ............... -....... ·- ... 30 to 120 feet 
Sand and gravel, with water ..................... _ ....... 15 to 25 feet 
These materials are irregulary distributed over the surfacl'! of tlw State and 
exhibit a variable relation. However, whenever the gravels and sands of the 
lower series arn re<iched, Especially in the valleys of the larger streams within the 
terminal moraine, flowing wells a.re likely to be obtained. 
The deeper arte8ian wells, or those which present the ch<1rncteristic fe<1ture of 
penetrating the country rock are typified by the following section which is that of 
the deep artesian well at Cedar Rapids: 
No. Feet. 
1. Dark gray lin,estone.................... . . . . . . . . . . ... . . • . 50 
2. Light gray limestone ......• _. . . . . . . . . _ ...... _ ....••........ _..... . 85 
3. Gray limestone ....•. _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
*4. Coarse grained, reddish-brown limestone ......... _ ... _ ............. _ 65 
*;"1. Coarse, brown and very porous limestone ...................... _ . . . . . . 60 
*Contains water. 
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No. FP1~t. 
6. Coarse, light brown limeston•>, mixc,J with shale........ . . . . . . . . :;o 
7. Shale.................................................. :JO 
8. Coarse, dark gray lime,tonc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2:> 
!J. Cm1r,e, light gray limestone........ . . . . . . . . . . . . . . . . . . . . 45 
10. Tough blue clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 
11. Reddish brown sandstone ......................................... 205 
12. Shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . '> 
13. Dark bluish-grey sandstone........................ . . . . . . . . . . . GS 
14. Shale.... . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . .. . .. 1 
Iii. St. Peter's sandstone........................................ . . 50 
16. Gray sandstone............................ . . . . . • . . . . . . . . . . . . . . . . . 74 
*17. Brownish sandstone................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
*18. Coarse grained porous brown sandstone .............................. 270 
19. Light sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88 
20. Dark colored and hard sandstone..................................... 42 
21. Brown, very close grained and hard sallllstone ...................... 140 
22. Dlue clay ........................................................ 100 
28. Soft, reddish-brown sandstone............... . . . . . . . . . . . . . . . 160 
2J. Potsdam sandstone ..............................................•.. :WO 
25. Reel sandstone....................... . . . . .. . .. . . . . . . . . . . . .. . .. .. . . Ti 
Over the eastern third or more of Iowa, east allll north of the line <lrnwn from 
Keokuk to the vicinity of Sioux City, as abov9 mentioned, thence northeastwarclly 
to \Vorth or i\Iitchell countieo, the St. Peter's santlsto.rn nrny be reached in tleep 
wells and flowing water found. X orth of that part of the line which extends 
northeastwardly from Sioux City flowing water will not be founrl, if the indications 
of the strata penetrated in the Hull, Sioux county, well are relialJle. B'rom that 
place igneous rocks, presenting a volcanic facie,:, have been sulm1itt~Ll to us. 
The southwestern part of the State, that i.'3 all that p;trt of Iowa wliid1 lies 
south of the first arbitrary line above indicated, will not furnish artesian w<eters. 
The section, which is given elsewhere, of the Glenwood deep boring furnishes the 
most complete vertical section of the Carboniferous rocks which is exhibitP(l in 
Iowa. It further affords no hope that artesian waters will bo reaclwtl at re<Lsonably 
profitable rlepths in that portion of the State. 
The south central parts of Iowa will likewise not, probably, ;-epay llrilling for 
artesian waters. There wilL however, doubtless 1Je fou!lll very rn:iny wl'lls that 
will furnish abundant water by pumping. These wells will neecl to go clown until 
the St. Peter"s sandstone is reache<l. If they should stop in the Carbonifero1rn 
rocks which form the country rock of the region there is little hope that gno(l 
W<1ler will be had. 
*Contains \Vater. 
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SECTION OF THE GLEN"WOOD DEEP WELL. 
All memliers of this section. except the first seven, belong to the Oarbor>iferous 
series. 'rho first seven are Pleistoce11e. 
0 
<ll p.,; 
,;: 
o" 
... ~ ,;; 
STRATA. ..; 0 . T. ..,,, 
<ll <ll ~ ... ;: .0 ::; ~ .:,: s p..., .s 
0 
""' 8 ?:; ~ 
AJ:u,·ial soil ................................................................ .. 1 2 
Yellow blu If deposit. Loess ............................................... . 
Yellow with marly concretions. Loess .................................. . 
Same as above, with clay stones. Loess ................................... . 
Gravel bed (water). llrift ................................................. . 
2 2 113 
3 115 25 
4 140 H 
5 154 6 
Quicksand. Drift. ......................................................... . 6 160 B 
Rine clay with gravel. Drift. .............................................. . 
Vire clay ................................................................... .. 
Rlue marl. .................................................................... . 
7 163 1 
8 1G4 :{ 
g 167 8 
Compact blue limestone .................................................... . 10 17:\ a 
Bluish marly clay ........................................................... .. 
Siliciou:; light-colored limestone ............................................ . 
Blaok carbonaceous ;.;hale ................................................ . 
Blue shaly clay .............................................................. . 
~f\i'~[,,~~1-li~~~~~~::::. ::: :: :::: :::: :::: :::::. :: :: :: :: :: :. :::: :::: : :: :: :: :: :: 
()om pact lime:-;tone ....................................................... . 
Slate .......................................................................... . 
Light gn~y lin1estone .... ____ ............................................... . 
Blue limestone ............................................................... . 
11 J78 4 
121 182 5 ~ii 187 1 ~lz 188Yz 6~1z 15 195 8 
10 203 1 
17 1 204 4 
181 208 10 rn, 218 4 
20 222 5 
Blue slrn!y fossiliferous limestone .......................................... .. 
Shelly limestone ............................................................ . 
21 227 5 
22 232 ii 
H" rd ill ue Ji rnestone.. .. .. .. .. .. .. .. . .. . . .. . . ............................... . 28 2:17 :; 
Shale ......................................................................... .. 24 240 4 
Uompaet limestone .................................... _ ............... . 2[) 244 10 
Blue clay wit.h slrnly limestone ...................................... .. 
Blue shale ................................................................... .. 
2G 2M: ;; 
27 ~;17 6 
Hard silicious lirne~tone ......................................... -........ . 
ged ochre ............................................................ .. ~~I 2():\ rn 2'19 ]\J 
l\Tottled red ancl iJ!ue clay ................................................. .. 
Sa,ndstl)tl{~ [lilis~urel ...... · .................................................. . aol 288 28 Bl il17 (j 
BASE of rPPEH. COAL l\IEASURES. 
Rlne Rhaly limestonP... .. .. . ... .... . .. .. . . .. . ................ . 
Blue 'ha.l.: ............................................................ . 
Compact I imestonP.................. . .............. . 
Mott.led n'd and blue shale......... . ............... . ""I 
:J'l;) 17 
:n :l40 2 
:11 :a2 5 
a51 :;47 :; 
H arc1 grey lime:..; tone.  . . ................ . 3111 :~fJO 1:1 
rn~ ...... ···························· ..................... . 
Posslliferous liinestone........ . . . . . . . . . . . . . . . ................. . 
8<)apst,c)r1e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................ . 
Hard ,gray lirnest,onP· ...... . 
Sa,ndstor10 .. . . . . . . . . . . . . . . . . ........... . 
Silicio11s lin1est.one........ .. .............. . 
<l'I a11:i :i as :mn Ii 
~m1 B72 1 
401 :in I 
41! :!HO ;") 
42 aHfi 11 
Bla,ek slate..... . . . . . . . . 
f;andstone, and sandy limestone. 
\Vl1ite mar·l.. ... . . . . . .. .. .. . . .. .. . .. . .. .. . ............ . 
4,3 :mn ~~ 
44 mm1~ ~I/ l /2 
4o 40.) 2 
l{a,rd _gre,r' lirne~tone.. .. .. . ... .. .. .. .... .... . ................ . 411 407 I 8 
Blue fossili ff;rous lin1estone ..................................... . 47 41£) 4 
Hed and blue shale.... . . . . .. .. . .. . .. .. . .. .. .. . .. ............ . 48 41!) rn 
f}tey limestone.................. . ............. . 
J.llun st1aJe... . .. .. . .. .. ... . . .. . . ... .. .. .. . . ................. . 
4!l 4:18 18 
50 Mill 1 
~a,ndy lin1estone..... . .. .. .. .. . .. . . .. .. . . . .. .. . ............... . 
J ... imosto11e .................................................................. . 
:-ilate ...................................................................... . 
Sandstone .. .. . . .. . .......... ........... .. . ........................... . 
Hard grey limestone ........................................................ . 
m~k~a~ ..... ·········································· .......... ~ .. 
Grey limestone...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
Sandstone .................................................................... . 
!ll 4£)7 10 
52 4fi7 1 
n:i 41i8 :2 
¥,~\ 470 (i 47fi lfi 56 491 5 
fl7 4\J(i 8 
58 504 4 
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S'l'RA1'A. 
Blue shale.......... . ..................................... . 
..... +i 0 
o.'£ " 
0 '1! ~
........ i 
...; 0 • 
'" 
+":0 s 
.0 ~~ _;; s P<C .s 
" 
iJ,I :JC 8 ;;-; _fl_ 
;m 508 ·i;-
Sandy limestone... . . . . . . . . . . . .. . . ............................... . 
Sandy slat.e........................... . ............................. . 
Sandy limestone... . . . . . . . . . . . . . . . . . .................................. . 
no 51!J io 
(il 5'..!H :?1 
{)2 550 ~() 
l\larly limestone............. . ............................... . 
Limestone........... . .. .... . .............................. . 
(i(l 570 4 
ti4 574 5 
Slate with trace of coal.. . . . ................................................ . ()5 57D 2 
Blue shale............. . . . . . . . . . . . . . . . . . . . . . . . . ............ "' ........... . (j{i 581 14 
Grey limestone.... . .......................... . 
Coal(?) ...................................................................... . 
Silicions li 1ncstone ........................................................... . 
Hard grey lime, tone ....................................................... . 
Blue shale ............................................................... . 
Sandstone ................................................................... . 
Vari gated shale ......... ., ........................... , ....................... . 
Varigated clay and soapstone ............................................. . 
Vari gated red and blue clay ................................................ . 
Varigated sandstone ....................................................... . 
Slllte with trace of coal* ......................................... . 
()7 5!J5 17 681 (ili 1 (i!ll G13 4 70 617 6 
71 620 2 
72 ()2;) 10 
73: Uo;> 
3 74i G:JH 17 
+;~1 ()55 30 !i85 a5 
77 7:.!0 1 
Blue shale . . .............................................................. . 78 721 4 
Blue lin1nstonc ................................................................ . 70 72;) 5 
Blue shale ............................................. . Sil 7im 2 
Sa11dstone ................................................................... . 81 7;Q 8 
Slate ......................................................................... . 8:.! 740 12 
Fine sandst.onc.... . ...................... . 8B 7fl2 
" Blue shale.... . . . ..... .. .. . .. .. . .. . .. .. . ......................... . 84 755 ;; Black limestone........ . ........................... . 85 758 •) 
Gmvelly sandstone. . ... ..... .. . . . . . ................... . 
Fossiliferous shale. . . . . . . . . . . . . . ......................... . 
8(i 7(i0 8 
87 7HH 1!) 
Blue limestone.... . ........................ . 
Slate.... .. . .. .. .. . . . . . . . . .. . . .. . . .. . ................ -..... ·· ··· · ··· · · · 
Blue shale............................. . ............................ . 
Blue shale with sancl...;to•1e IJaIHl. ............... , ................. . 
Sandstond.. .. .. . . . . . . . .. . ......................... . 
Varigated shaln.............. . ........................... . 
~~I 787 l 791 
ool 703 22 
011 815 ](I n:: 825 ~II m~I 845 '2!) 
Slate.................... . .. .. .. . . .. . . .......................... . !14 8fi8 :l 
Blne shale.............. . . . . .. .. .. .. . ........................ . H5 875 7 
Sandstone.......... . . . . . . . . . . . . . ........................ . 9G 884 ~ 
Soft blue shale..... . . . . . . . . . . . . . . . . . . . . . . . .......................... . U7 886 :!4 
Li111e:-;tone ..................................................................... . f)8 910 l 
~late .................................................................... . !lH 911 1 
Blue shale .............................................................. . 100 012 8 
<i-rcen soapstone ........................................................... . 
Slate .................................. ··· · ··· ···· ·· ·· ·· · ·· ·· · · · · ... ··· · ·· · ··· 
101 020 2 
10~ 9:!~2 3 
Sa11cl.Y sl1ale ................................................................. . 
Sand.~r limesto11e ............................................................ . 
Slate aI1d shale ............................................................ . 
Lirnest,onc ................................................................... . 
10a !125 5 
10-l !J:m 10 
105 !JclO 2 
lOGi t).J-2 3 
Blrtck slate, :J foot; coal, a feet ............................................. . 
Fire clay.. . . . . . . . . . . . . . .. . . . . . . . . . . . . ................................. . 
Limestone .................................................................... . 
Slate ............................... · · · ·· · ... · · · · · · ·· · · · · · · · · · · · · · · · -~ ·  ·· · · · · 
1071 
OJ:"i 6 
108 Oiil 5 
109 u:-m 3 
110 059 3 
Limestone .................................................................... . 111 9G2 2 
Sandy limestone . . ............................................... . 
Sandy limestone.. . . . . . . . . . . . ..................................... . 
Brown sandstone............ . . . . . . ................................ . 
112 96i\ 5 
113 o•o 15 
114 985 ; 
Limestone................ . ....................................... . 115 08!l 0 
Sandy shale............ . ........................ . 
Soft sandstone.... . ............................ . 
Brown sandstone . . . . . . . . . . . . . . . . . . . . . . . . ........................ . 
Sandy shale........ . . . . . . . . . . .. .. . . . ......................... . 
Sandstone............... . ....................... . 
lJ(j 9!JO 10 
J17'1.0U8 20 
usl1,02s 12 
g51~:8~~ 38 ., 
Black slate.............. . .............................. . 121 1,081 ,, 
Blue shale........... . ....................... . 122 1.08;) 
" Fire clay.................... . .................... . Blue shale................. . .............. . 
123 1.088 (i 
124 1.094 8 
Limestone.. . . . . . . . . . ..................... , ................... . 125 1,102 18 
White shaly day ............................................. . 
Ash colored soapstolle.. . . . . . . . . . . . . . . . . . ........................ . 
Sandstone.......... . .......................................... . 
12fi 1,120 5 
127 l,12i> :1 
12s 1,:2s i32 
*7Hi struck salt water. Rising to 176 feet of surface. 
tSecond vein of salt water rising to within fifteen feet of surface. 
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------------ () 
s-i µ.;: 
,.; 0 • 
<!) +' ol 
.0 --=~ s +> ... 
°'"' "' 
<!)<7) 
STRATA. 
z ;::i 
Hard i>luo lime, tone . ........ .. ...... I 12!!1!,l!ilJ ~1tndr.to1te . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . ....... 1;m 1,160 
s .. udy lim 0 strrne.......................... .... .. ... .. .. . . . . . .. . . . ........ 1:n 1,180 k[~~~~t;;::;esto;ie::::::: .......... ·:·::·:· :: .. ::·::::.::: ......... :::.:: .. I rn_·~1f:rn~ 
Fossiliferou' limestone with iron pyrites. . .. .. . .. . . . . . . .. . . .. .. .. .. .. . . . 134 1,200 
White 'andstone. ... . . .. .... .. . ... .. .. .. . .. . . .. . . ............... 1:151,205 
Brown litnestorn•·*......... .. . . . . . . . . . . . .. . . . . J3H'1,2Hr> 
Un•v limestonl'. 1;;711,~~Q 
''nift(~ lirnestone............... . . . . . . . . . . . . . . . . . . . . .. . . 1-~Hil ,,.,..m 
Pine ln·own sand_,-.· lime.stone.................. . .................. pm1t,280 
Hard grr>y limestone. .. ................................ 14011,300 
Brown Randy limestone ...................................................... 1411,345 
Hard grey limestone.. . .. . .. . .. . . .. .. . . .. .. . . .. . .. .. . . .. . . . .. .. .. .. .. . 1421,350 
Brown sandstone............ .. . . . .. .. .. .. .. .. . . . . .. .. .. .. .. .. .. .. 14311,3-55 
Limestone.... .. .. ....................................................... 1441,366 
l\Ia.g-ne:_.;ian limestrme...... .. . . . . . . .. .. .. . . . . . .. .. .. . . . . . . . .. . . .. .. . 14fl 1,a70 
Grey limest.orw...... .................. .... ..... . ....................... 1461,aso 
.:\I:q.rnesian lirnestone..... ... .. .. .. . .. . ... . . .. . . . . .. .. .. .. .. 147 l,:JR:J 
Grey limestone....... .. .. . .. .. . . .. .. .. ...................... 148 1,a9fi 
Brnwn s,wdv limestone...... ... ... .... . .. . . ... .... . ... . ... ... . .... .... . . .. 1491,405 
Brown sandy limestone. .. . .. .. .. .. .. . .. .. . .. . . .. . . .. .. .. .. .. .. .. . 150 1,450 
li'ine sandstone.......................................... .. . . . . .. .. .. .. .. .. .. . 151 1,470 
Grey limestone.................... .. .. .. . .. .. .. .. .. .. .. .. . .. . .. . 152 1,475 
Sandstone......................... . .. . . .. . . .. . .. . . ...... , .................. 1!\31,400 
~la.g-uesian lin1e~tone... ............ .. .. .. ... . . .. . . .. .. .. .. .. . .. . . . .. . ... .. 154 1,510 
1\:lagill'Sian limes tone.... . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . 15.5 1,fiUO 
Mottled shale.................... .. . .. . .... .. .. . . . . . . .. .... ... . . . .. . . 156 1,565 
Blue slate .................................................................. 1571,600 
Sandy shale...... .. . . .. .. .. . .. . .. .. .. . . .. . ................................ 158 1,634 
Limestone.......... . .. .. . . .. . .. . . .. .. . .. . .. . . .. .. .. . . .. . .. .. . .. .. .. . .. . .. . . 15911,644 g;.~~ ~i:,~'d~~~~~·· ·:: ·: .:::::· :· ............... ······· :: .. ::::::: ::::: :::: :: :: . ~~1~:~ 
Gr'l'y su.ndstonc......... .. .. . . . . . . . . . ... .. .. .. .. . ......................... lfi21,675 
Grey sandstone .. . .. .. .. .. . . . . . . . . . . .. .. .. .. . . . . .. .. . . .. .. . 163 l.fiAO 
Slate.................... .... .... . . .. .. .. .. .. .... . . . . ... ..... . .. .. 1641,681 
Sandy limestone................. .... ... . .. .. .. . ... ... 1651,fiD! 
Black sand .................................................................. 1661,697 
White sand, shells and slate.. . .. .. .. .. .. .. .. . .. .. .. . .. .. .. .. .. . .. .. .. .. .. 167 1,70\I 
Sandy limestone .............................................................. 168 1,715 
White sand, shells, and slate ................................................. 1691,720 
Hoap:stone ........ , . . . . . . . . . . . . . . . . . . . . . . . . . . 170 1,72:-i 
TII·own sandst<lnc~ ............................................................. 171 t,727 
Whitt• snnd. stiells and slate ................................................. 172 1,7:!8 
Brown sandstonP..... .................... . ............................. 173l,7B8 
Light ln·own sandstone........................... .. .. .. .. .. .. . . .. . .. . . .. . . . . . 174 1,744 
White sandstone. . .. .. .. .. .. .. .. .. .. .. .. .. .. ... .. .. .. .. . .. ............ 175 1,755 
Grey sar;rlstone... .. ....................................................... 1761,765 
TJarl< IJ1·own S:tndstOnP.. .. . . .. . .. .. .. . .. .. . .. .. .. .. .. . .. .. .. .. .. . .. .. 177 J,770 
Brnwn sandsVJtlP [fliutyj ................................................... J7R 1.775 
D;u·[{ lH'l.)WU sar!(lstone.......... . . . . . . . . . . . . . . . . . . . . . . . . . . 17!1 1,78'1 
\Vhitc sa,ndstone L water 40 fel't fr·mn surfa.et'l. . .. . . . . .... 180:1,7tl4 
White s:wdstone.. .. . .. .. .. . .. .. . .......................... 181 1,795 
Bro11 n sandstone . . .. .. .. .. . . .. .. . . .. . . . .. . . . . .. .. .. . . 182 1.800 
Light brown sandstone.. . .. .. .. . .. .. .. .. .. .. .. .. .. .. .. . . . . .. . .. . . .. .. .. . . .. 183 1.814 
Brnwn sandstone [quartzite?]............. .. .. .. .. .. . . .. . .. . . . .. .. .. . . .. .. . . 184 1,828 
\Vhite sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185 l,800 
Light brown sandstone............................................... 186 1,832 
Brown sandstone l11ua1_·tzcrysta1~1.......... . ..... , .... 1871,8:~;) 
Grey sandstow:. . ... ,...... 188iJ,8;M 
G r·ey sandston;-~................. . . . . . . . . . . . . l~fll L,~:::S7 
na,·1' gr·ey sanustone............. . . . .. . .. .. . . rno, t,840 
Coarse. hard, reddbl1 sandstone.. . . . . . . . . . . . . . . . . 1011,848 
Brown sandst.one....................................................... .. .. .. 192 1,k50 
Blue limest.or1e [185:> bottom of water-nearing rock I . . . . . . . . . . . . . . . . . . 193 l,857 
Grey sandstone.................................................. .. .. . .. . .. 194 1,875 
White S>LOdst.one........................................... . .. .. .. . .. . . .. . .. 195 1,880 
Llg-ht brown sandstone.......................... . . . . . . . . . . . 1!16.1.885 
l'ine white sau{ls1(me.............. ............ . ........................ 19711,88~ 
w1m~ ~~0~a~t~';1rglsto~~:-.·:::: ..... :::::: :: : . : : : ..... : : :: :: : :: : : : . . . . . . . . . . . . . i§~11:~?J 
*1,210 ft. struck fresh water, rising to 126 ft. from surface. 
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2001,910 5 
201 l,!120 10 
202 1.0:>0 5 
Light grey sand:-;t.one.............. . ....................................... . 
Dark grey sandstone•..... .. . ...... , .................................. . 
1''lagnesian sand:-.; onn*........... . ........................................ . 
203 J,0:15 :; 
204 1.9:l8 :3 
205 l,!lll 7 
20fi l,!118 12 
207 1,9GO 30 
208 1,990 
20\J l,995 
l\Iagnesian limestone ........................................................ . 
Ma~nesian rock Uzyp~urn?]...... . ......................................... . 
Lignt colored sa.nrht.one........ .. .. .. . . .................................. .. 
Dark grey sandstone ...................................................... . 
Light grey sand::;t,une.. . . . . . . . . . . . . . . ................................... . 
White sandstone ............................................................ .. 
Grey sandstone .............................................................. . I ~ 210,2,000 Blue sandy limestone. . .. . .. .. .. .. .. .. . . . .. ....... _. __ :_:_:_:_:_:___: _ .. _._ .. __ .._ .. _._ .. _._ .. -'----'--'--'--'--
*Struck water, rising to 171 feet from surface. 
It is interesting to note that no water was found in this cleep well until at a 
depth of 716 feet when salt water was reached in the Carboniferous strata through 
which the boring was then progressing. Another hundred feet and a second 
vein of salt water, rising to withing fifteen feet 0f the surface, was found. Fresh 
water was not reached in appreciable volume until the clrill had penetrated to a 
depth of 1,-235 feet and then the pressure was sufficient only to bring the water to 
within 126 feet of the top. -Water, whether salt or fresh is not stated, was found 
again at 1, 794 feet and at 1,8:36 feet, but neither vein sent water to the surface. At 
a depth of 1,9:30 feet the last water-bearing stratum was passed, the drilling ending 
at 2,000 feet. 
From this section it is clear that the differentiation of strata has been earried 
far beyond the point to which the geologist would go*. However, it is valuable 
since it shows clearly the heterogeneous character of the lowermost coal measure 
strata in Southwestern Iowa. 
This section appears to give corroborative evidence of the general conclusion 
above indicated, that artesian water would not be found in that portion of the 
State. 
The accompanying map, which appears through the kindness of Hon. J. R. 
Sage, Director of the Iowa 'Veather and Crop Service, for whom the facts con-
tained in this paper were originally gathered, does not locate all the wells known 
to us in Iowa. Very many of the wells, especially those which are classed as 
glacial, occur in groups and are so close together that it is impossible to indicate 
them on a map of this scale. In a large number of cases, as in Story, Hancock, 
Hamilton and Iowa counties, each character represents a dozPn or more wells. At 
a future time it is hoped to prec;ent all this evidence in the form of a larger map 
with appropri:1te mrlemonics. 
*I am indebted to tire kindne.ss of ~Ir. Seth Dean, of Glenwood. for the details of the 
Section. 
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